Mollusca) associated to Sargassum sp. beds in Sã o Sebastiã o Channel -Sã o Paulo, Brazil. Biota Neotropica. http://dx.Abstract: The phytal is characterized by the formation of seaweed beds and a great diversity of associated species, the malacofauna being one of its main components. Aiming to record the species of Gastropoda associated to the brown algae Sargassum sp. C. Agardh, 1820, this study was carried out in Sã o Sebastião Channel, northern coast of Sã o Paulo, and nearby areas. A total of 13945 individuals were identified, belonging to 35 families and 62 species. Cerithiidae, Phasianellidae and Columbellidae were the most abundant families, represented by 34, 33 and 17% of the total collected individuals, respectively. Bittiolum varium (Pfeiffer, 1840) (Cerithiidae) and Eulithidium affine (C. B. Adams, 1850) (Phasianellidae) are the dominant species, followed by the columbelids Mitrella dichroa (G. B. Sowerby I, 1844), Anachis fenneli Radwin, 1968 and Costoanachis sertulariarium ( d'Orbigny, 1839) . Among the least abundant species, some of them may be considered as of fortuitous occurrences, while others seem to be typical in those habitats, although rare. The presence of juvenile specimens was recurrent, this indicating that the algae can function as a nursery for most of these species. The expressive values found, for both abundance and number of species, illustrate the great ecological importance of the phytal habitats for the gastropod species.
Introduction
Seaweed beds carrying an associated fauna form a singular community known as the phytal, a generally rich assemblage of organisms regulated by both biotic (e.g. predation, competition, recruitment and migration) and abiotic factors (e.g. hydrodynamism, nutrients availability, habitat structure, light incidence and temperature) (Chemello & Milazzo 2002 , Jacobucci & Leite 2002 , Leite et al. 2009 ). In these communities, algae provide several advantages for invertebrate and vertebrate animals inhabiting their fronds, including protection against desiccation, wave action and predators, better temperature and salinity conditions, as well as food resources (Jacobucci & Leite 2002 , Jacobucci et al. 2006 , Leite et al. 2009 ). Among macroalgae groups composing the phytal, those of Sargassum can be considered one of the most representative in some localities of the Brazilian coast (Széchy & Paula 2000) , with the malacofauna standing out both in abundance and diversity (Montouchet 1979 , Schézy & Paula 2000 , Chemello & Milazzo 2002 , Jacobucci & Leite 2002 , Leite et al. 2009 , Veras 2011 .
Gastropods, in particular, are an important part of the phytal fauna. Studies highlighting and describing the diversity of phytal molluscan assemblages are scarce in Brazil, especially in the coast of Sã o Paulo state, some of which are Montouchet (1979) , Jacobucci et al. (2006) and Leite et al. (2009) . Furthermore, illustrated inventories are practically absent in the literature, this kind of work being an important tool to the development of future studies of the phytal gastropod assemblages, as it can facilitate the species identification.
The aim of this study is to provide such an inventory of the gastropod fauna associated to Sargassum sp. beds from São Sebastiã o Channel and nearby areas, thereby increasing knowledge on the biodiversity of this environment, as well as illustrating its species.
Material and Methods
This study was carried out in the northern part of the coast of Sã o Paulo State, southeastern Brazil (23643'-23652'S; 45620'-45627 (Figure 1) .
At each site, a horizontal transect was established, where ten fronds were randomly collected, each of them with its holdfast being detached from the substratum. These fronds were enclosed in a bag of 0.2 mm mesh size and at the laboratory were washed in seawater in order to separate the associated animals from algae, and to sort the gastropods for to be fixed and preserved in a solution of 70% ethanol. The obtained gastropods were examined under the stereomicroscope, identified through their shell characteristics, counted from each collecting site and then separated in lots which were deposited in the Zoology Museum of the State University of Campinas ''Prof. Adã o José Cardoso''. For each species, well preserved specimens were chosen to be photographed by a camera coupled to a Zeiss ''Discovery V8'' stereomicroscope. All these lots are georeferenced and registered in the Center of Reference in Environmental Information (CRIA) database. About five morphotipes of shelless opisthobranch gastropods could be distinguished, but most of the total specimens were poorly preserved, hence, precluding an accurate identification; these were, therefore, excluded in this inventory.
Results
A total of 13945 individuals from 62 species belonging to 35 families was obtained (Table 1) . These specimens compose 2437 deposited lots (Table 1) (Table 1) . Pyramidellidae, Columbellidae, Eulimidae and Cerithiopsidae are the only exceptions to this rule, each one with eight, six, four and three species, respectively. In terms of abundance, the predominance of a few families is remarkable: specimens of Cerithiidae, Phasianellidae and Columbellidae are the most numerous, representing altogether 84% of the total number of individuals. This is mainly caused by the fact that Eulithidium affine (C. B. Adams, 1850) (the single Phasianellidae) and Bittiolum varium (Pfeiffer, 1840) (Cerithiidae) are the best represented species (4630 and 4642 specimens, respectively), followed by Mitrella dichroa (G. B. Sowerby I, 1844) (n=813), Anachis fenneli Radwin, 1968 (n=626) and Costoanachis sertulariarium (d'Orbigny, 1839) (n=600) (Columbellidae). Apart from these abundant species, 57 species are responsible for 19% of the total number of individuals ( Figure 6 ). Some of them were well collected, as Caecum ryssotitum de Folin, 1867, Caecum brasilicum de Folin, 1874 and Alvania auberiana (d'Orbigny, 1842), with 323, 294 and 302 individuals, respectively. Noteworthy is also the occurrence of Costoanachis sparsa (Reeve, 1859), Anachis obesa (Adams, 1845), Fissurella rosea (Gmelin, 1791), Turbonilla multicostata (C. B. Adams, 1850), Rissoella ornata , Alaba incerta (d'Orbigny, 1841 and Amphithalamus glabrus Simone, 1996, each one represented by 100 to 200 specimens. Regarding the more rare species, 26 presented less than 10 specimens; for some species, most animals found are juveniles, as for Cerithium atratum (Born, 1778), F. rosea, T. multicostata, Stramonita brasiliensis Claremont & D. G. Reid, 2011, Calliostoma sp. and Bulla occidentalis A. Adams, 1850.
Discussion
Expressive values for both number of species and individuals were found for the Gastropoda assemblages studied herein. Similar records had already been found for phytal assemblages of other algae species and from other localities (Montouchet 1979 , Schézy & Paula 2000 , Chemello & Milazzo 2002 , Jacobucci & Leite 2002 , Jacobucci et al. 2006 , Almeida 2007 , Leite et al. 2009 , Veras 2011 . Many families identified in this work, including the most abundant ones (Cerithiidae, Phasianellidae and Columbellidae) have recurrent records in general phytal studies already developed in Brazil (Montouchet 1979 , Jacobucci et al. 2006 , Almeida 2007 , Leite et al. 2009 , Veras 2011 .
The two most abundant species, B. varium and E. affine, exhibit similar feeding habits: they graze algae surface and feed on the perifiton settled on the fronds (Marcus & Marcus 1960 , Montfrans et al.1982 . The following most abundant species, the columbelllids M. dichroa and A. fenneli, on the other hand, are both carnivorous species (Radwin 1977) . The Pyramidellidae and the Eulimidae, with eight and four species, respectively, are known as parasites of other invertebrates (Warén 1983 , Wise 1996 . This diversity in the feeding habits is notorious throughout all the species, and indicates that the Sargassum sp. beds are a highly heterogeneous environment, which provides a great variety of food sources for its associated species. This should be expected, since Sargassum species are already known as having a high structural complexity (Széchy & Paula 2000) .
Among the least abundant species (, 50 specimens), some of them are known to occur in phytal habitats, e.g. Columbella mercatoria (Linnaeus, 1758), Schwartziella bryerea (Montagu, 1803), Finella dubia (d'Orbigny, 1840), Seila adamsii (H. C. Lea, 1845), Assiminea succinea (Pfeiffer, 1840), Nototriphora decorata (C. B. Adams, 1850) and Glyphoturris rugirima (Dall, 1889) (Rios 2009 ). On the other hand, a few species found are typical from other habitats like rocky shores or soft bottoms, e.g. Echinolittorina lineolata (d'Orbigny, 1840), S. brasiliensis, Calliostoma sp., Melanella eburnea (Mü hlfeld, 1824) and Tegula viridula (Gmelin, 1791) . In this last case, the occurrence of most species in the Sargassum sp. beds can be considered as fortuitous, whilst in the former case, those species can be characterized as rare, even though they can be considered typical in this habitat. In both cases, and also for many of the more numerous species, it is notable the presence of juvenile forms. This may be an indicator that the seaweed beds are a favorable environment for the development of these gastropods, due to the many benefits provided by the algae, which can act as a nursery for many species.
The gastropod assemblages stand out, therefore, as an important component of the associated fauna of the Sargassum sp. beds in Sã o Sebastiã o Channel, northern coast of São Paulo. However, studies describing the composition and dynamics of these phytal assemblages are still scarce, especially the ones developed in Brazil. A higher and more detailed knowledge of these assemblages are an important step for a better understanding and conservation of these environments.
